Background: Neck pain is a major public health concern that has been extensively studied in adults but not in children and adolescents. Therefore, the purpose of this article is to explore musculoskeletal neck pain in children and adolescents, as well as to discuss its possible risk factors and complications. Methods: Participants were patients under 18 years of age, who had presented to the clinic (Beirut, Lebanon) in 2015, with nonspecific neck pain. They were examined and asked to evaluate and localize the pain. Neck positioning during various activities along with other complications were explored. Patients reporting pain associated with congenital or systemic diseases and fractures were excluded. Results: Two-hundred-and-seven children and adolescents presented with nonspecific neck pain. Musculoskeletal neck pain with spasm was diagnosed in 180 patients (N = 180). Participants did not show any findings on physical examination and radiological studies, and had no comorbidities. More females (57%) than males (43%) and more adolescents (60%) than children (40%) were affected. All the 180 participants (100%) reported flawed flexion of their back and neck while studying and/or using smartphones and tablets. Eye symptoms were reported in 21% of the cases, and parents of most participants (82%) reported a change in the psychological and social behavior of their children. Conclusions: Musculoskeletal neck pain is an important disease in children and adolescents with numerous risk factors contributing to its development. Increased stresses regarding the cervical spine may lead to cervical degeneration along with other developmental, medical, psychological, and social complications.
INTRODUCTION
Neck pain is a major public health problem in modern societies. [4, 14] It can originate from any structure in the neck including intervertebral discs, ligaments, muscles, facet joints, dura, and nerve roots. [3] Potential causes can be tumors, infection, inflammatory diseases, and congenital disorders. In most cases, however, no systemic illness can be detected, and the complaint is labeled as musculoskeletal neck pain. [2] Prevalence data have shown that, in a general population, the 1-year incidence of neck pain can be as high as 40%. [1] The World Health Organization (WHO) has ranked neck pain and other musculoskeletal diseases at 4 th and 10 th , respectively, among all health conditions for years lived with disability. [32] These conditions were also acknowledged as the key drivers of the increase in years lived with disability over the past 20 years. [32] In addition, data from the WHO Global Burden of Disease study showed that neck pain is the 8 th ranked reason for most years lived with disability for 15-19 year olds of any health condition, which is higher than well-known adolescent public health problems such as asthma, alcohol use, drug use, and road injury. [21] Although the epidemiology, burden, and treatment of musculoskeletal pain have been extensively explored in adults, the same is not true for children. The lack of clinical research pertinent to children and adolescents has been emphasized by multiple studies. [7, 15, 25, 26, 29] Emerging evidence shows that children, especially adolescents who report persistent pain, are at an increased risk of chronic pain as adults. [5, 19, 23] Moreover, many musculoskeletal illnesses follow a long-term pattern of recurring exacerbations and remissions, with the most consistent predictor of a new episode being the experience of a previous episode. [30] As the surge in prevalence of musculoskeletal conditions occurs in childhood and adolescence, it may be necessary to investigate the condition at these stages of life. [24] Understanding aspects and risk factors surrounding the initial onset provides the best opportunity to develop efficacious treatments, and is central to any efforts at primary prevention.
Therefore, the purpose of this article is to explore musculoskeletal neck pain in children and adolescents under 18 years of age, and to discuss possible risk factors and complications related to this pain.
MATERIALS AND METHODS
This study explored cases that presented to our clinic in Beirut, Lebanon, in 2015 with nonspecific neck pain. Demographic information including age, sex, level of education, use of technology, and study habits were collected from individuals and their parents.
Interviewed individuals were under 18 years of age. Those whose ages ranged between 8 and 11 years were considered children, and those whose ages ranged between 12 and 17 years were considered adolescents. Patients were asked to localize the pain on themselves and on a model provided to them. Neurological assessment was conducted to test for sensory and motor deficits. Individuals were also asked about their pertinent daily habits, studying conditions, sitting positions, and sleeping positions. Further investigation explored the use of technology such as cell phones, tablets, computers, and television; participants were asked to show their usual neck position when engaged in these activities. All interviewees underwent radiological studies by radiography to rule out scoliosis or any other pathologies at the cervical spine level. In addition, psychological and social symptoms were investigated.
For the purposes of this study, we did not include patients reporting pain associated with congenital or systemic diseases, such as scoliosis. We also excluded patients reporting pain resulting from frank injuries, such as fractures, and pain following surgical interventions. Chronic neck pain was defined as continuous neck complaints for more than 6 months.
RESULTS
In total, 207 children and adolescents presented with nonspecific neck pain. All patients reported having cervical neck pain of more than 6 months' duration that radiates dorsally down the back and to the shoulders. None had sensory or motor deficits. Twenty-seven patients were found to have dorsolumbar scoliosis and were excluded from the study. The remaining 180 patients did not show any finding on physical examination and radiological studies, and had no comorbidities. They were diagnosed with musculoskeletal neck pain with spasm, and were the focus of our study (N = 180). Ages ranged between 8 and 17 years, with a mean age of 14 years. Demographics of the children and adolescents participating in the study are presented in Table 1 .
All the 180 participants (100%) reported flawed flexion of their back and neck while studying. They also admitted to using smartphones and/or tablets. When asked to demonstrate how they used these devices, all participants (100%) showed strong flexion of the neck (≥45 degrees) when engaged in the activity. Children and adolescents in our sample spent an average of 5 and 7 hours a day, respectively, on their smartphones and handheld devices. Table 2 shows the pain sites, eye symptoms, and psychological and social effects that were found in the children and adolescents.
A change in behavior, defined by a change in daily habits and usual social interactions, as noticed by parents, was reported in 147 young participants (82%). They were described as having become more irritable and alienated.
Parents of 115 participants (64%) reported that their grades in school have been declining.
DISCUSSION
Musculoskeletal neck pain in children and adolescents is very common. Almost 87% (180 of 207) of the children and adolescents presented in our study were diagnosed with musculoskeletal neck pain. Other studies and reviews have shown 1-year incidences of 28% and 40% for neck pain. [1, 22] All our participants reported flexing their back and neck while studying. Ariëns et al. [1] found a positive relationship between neck flexion and neck pain, suggesting an increased risk of neck pain for individuals studying with the neck at a minimum of 20° of flexion for more than 70% of the studying time. Moreover, all our participants showed strong flexion of the neck when using smartphones. "Text neck," a 21 st -century syndrome, is a term derived from the onset of cervical spinal degeneration resulting from the repeated stress of frequent forward head flexion while looking down at the screens of mobile devices and "texting" for long periods of time. [31] Text neck is becoming more common as more people, especially teens and adolescents, hunch over smartphones. [6] It is estimated that 75% of the world's population spends hours daily hunched over their handheld devices with their heads flexed forward. [19] In our sample, children and adolescents spent averages of 5 and 7 hours a day, respectively, with their heads tilted over reading and texting on their smartphones and handheld devices. Cumulatively, this is an average of 1825 and 2555 hours a year, respectively, of excess stresses seen in the cervical spine area. Hansraj adds that it is possible that a high school student may spend an extra 5000 hours in poor posture. [18] The weight put on the spine dramatically increases when flexing the head forward at varying degrees [ Figure 1] . A full-grown head weighs 4.54 to 5.44 kg in the neutral position. [18] As the head tilts forward, the forces seen by the neck surges to 12.25 kg at 15°, 18.14 kg at 30°, 22.23 kg at 45°, and 27.22 kg at 60°. [18] The frequent forward flexion causes changes in the cervical spine, curvature, supporting ligaments, tendons, and musculature, as well as the bony segments, commonly causing postural change and pain felt in the neck and other associated areas. [31] The effects of forward flexion of the neck transcend pain to contribute to more associated complications. Often times, the effects of prolonged neck flexion can contribute to nearsightedness, eye strain, or dry eyes, as the eyes are forced to focus on an object placed nearby. [8] New research suggests a link between forward leaning postures that people use while texting, studying, surfing the web, emailing, and playing video games, and hyperkyphosis, which is associated with pulmonary disease and cardiovascular problems. [9] It is suggested that when someone drops their head and rounds their shoulders while looking at a smartphone or a tablet, it is harder for them to take a full breath because of the restriction to their muscles. [9] In addition, the ribs cannot move properly; thus, the heart and lungs cannot function to their full effectiveness. [9] Most times, children and adolescents do not know they could be doing serious long-term damage to their body because the short-term effects are not as noticeable. It is only in later life that the effects can seriously affect the quality of life. This increases fears that younger people, who are society's biggest users of smartphones and tablets, could be facing a future of pain and disability, or even taking years off of their life expectancy.
Emre et al. [10] indicate that computers, wireless internet, cell phones, and televisions emit an extremely lowfrequency electromagnetic field. Electromagnetic radiation can cause difficulty sleeping, dizziness, headaches, tingling in the hands, ringing in the ears, eye pain, "unexplained" cardiac conditions, electrosensitivity, low immunity, attention deficit hyperactivity disorder, and autism. [20] When electrical properties are considered, the absorption of electromagnetic radiation through a child's head can be over two times greater, and absorption of the skull's bone marrow ten times greater, than in adults. [16] Parents of most of our participants reported that their children have become more isolated and easily irritable. In addition, their grades in school have been negatively affected. Children who use more than the expert recommended 1-2 hours per day of technology, have a 60% increase in psychological disorders. [28] As mentioned previously, children and adolescents in our sample spent averages of 5 and 7 hours a day, respectively, on their smartphones and handheld devices. It is indicated that the more time students spend consuming media, and the more violent its contents are, the worse their grades in school, even when controlling for vital factors such as family, education, or immigrant background. [27] In addition, spending too many hours on handheld devices and smartphones will negatively affect children and adolescents' communication skills, particularly with regard to face-to-face communication skills, bullying, and teasing. [17] The lack of validated instruments to measure musculoskeletal neck pain and its consequences in children and adolescents is a limitation in similar studies. This is due to the fact that it becomes difficult to draw conclusions and compare between different samples, populations, and cultures. In addition, the method of administration is critical because self-administered instruments cannot be conducted among illiterate and young children, and the need for a parent to collect information may hinder the pain evaluation process.
Future studies should aim to find a unified instrument to measure musculoskeletal neck pain, and validation across cultures should occur. The pathways and mechanisms for the association of pain experienced in childhood and pain experienced in adulthood are unknown. It can be hypothesized that a physiological or behavioral trigger is set when a child has a particular painful experience, which predisposes them to pain as an adult. Genetic susceptibility may also underlie the experience of pain. Future studies can aim to explore these mechanisms. Moreover, there is a particular need for studies to investigate the nature of the relationships between neck pain and other adverse health risk factors.
CONCLUSIONS
Musculoskeletal neck pain is a common multifactorial disease in children and adolescents, implying that there are numerous risk factors contributing to its development. Bending the head, neck, and shoulders over cell phones and handheld devices, along with distorted neck positioning when sitting, studying, and watching television, can lead to incrementally increased stresses in the cervical spine area. These stresses may lead to early wear, tear, degeneration, and possibly surgeries. Other developmental, medical, psychological, and social complications are also of concern. While it is nearly impossible to avoid the habits and technologies that cause these issues, young individuals should make an effort to perform activities with a neutral spine and to avoid neck flexion for hours each day. [11] [12] [13] [14] Cervical spine surgeons, pediatric neurologists, public health advocates, and social workers should run campaigns to raise awareness on musculoskeletal neck pain and its medical, psycholgical, and societal consequences, and methods of prevention and treatment.
